Nanoscale characterization coupled to multi-parametric optimization of Hi5 cell transient gene expression.
Polyethylenimine (PEI)-based transient gene expression (TGE) is nowadays a well-established methodology for rapid protein production in mammalian cells, but it has been used to a much lower extent in insect cell lines. A fast and robust TGE methodology for suspension Hi5 (Trichoplusia ni) cells is presented. Significant differences in size and morphology of DNA:PEI polyplexes were observed in the different incubation solutions tested. Moreover, minimal complexing time (&lt; 1 min) between DNA and PEI in 150 mM NaCl solution provided the highest transfection efficiency. Nanoscopic characterization by means of cryo-EM revealed that DNA:PEI polyplexes up to 300-400 nm were the most efficient for transfection. TGE optimization was performed using eGFP as model protein by means of the combination of advanced statistical designs. A global optimal condition of 1.5 × 106 cell/mL, 2.1 μg/mL of DNA, and 9.3 μg/mL PEI was achieved through weighted-based optimization of transfection, production, and viability responses. Under these conditions, a 60% transfection and 0.8 μg/106 transfected cell·day specific productivity were achieved. The TGE protocol developed for Hi5 cells provides a promising baculovirus-free and worthwhile approach to produce a wide variety of recombinant proteins in a short period of time.